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» <£>&*( A' K fflt M B« * v ^ s JK^SStSd* 

0i»jiWfc««fctft^*-» <o «*** L '' -his 20 

>)$fcv\ t>b<l*ISIC-e*>5-i:*:W«i:-f-5«»«tft 

fflPB G se h mmUtiLM K *3 •* * G 
scrotfcGse/Gsc*s, 0.6 *»6> 1 X'hZ Z t &*HKfc 

*W*X*JB'fr»-^<'"C' ±IH*ttJI«*MlsK:— #1*1* 

ft##fl] r *«*fWnffl o-»roM« 

«K fcfll *. 5 r. i t -T 5 2 <Bat«tt&£t3&*: 

Sr^tf«^IB»ffl«l#S!*^^ yKi. MEM** 1 ~ 



) 4$M¥1 1-2 5 4 3 1 

2 

[00 0 13 
[0 0 0 2] 

) ^y Ki UT, «*«ttS6*S^y K (MR— > K) £ 

«*o-««i*«ftl«et3»*l!^y KM:, Jg0M* 
8£{fctfl;SfE#fat©ra©£lft 9 <vm&k LTcos 2 0 

* (AMR) K$-^TfbfEi--5„ 

[0003] -# ji#tt«Efti«sa6*fcttffjowa-c 

t*^ — (Physical Review) B, I43t,1 2 9 7~13 

o 001 r*«tt#JiKfc*5r*5e*«*ffiSL3&*j fcE 
«©± 5fc2Ji©«ttJiSr#M*ttJi"C#ltl,, — #W1S 

fit, agtRtt, 2H©«ttJBo«fls©M©A« »wBfl*i 
.ffi*t^J*(GMR)tl*A/T*VN^) 0 r<£>J:5ft. ^MJBItfJg: 

[0 0 0 4] — AMR^y WWGMR^y K 

10 [0 0 0 5] 0 7fw^3feOMR^y'K©»r®Sr^-t". & 
JtEOMR^y Klftt, K« 5 ±»!l*&-«Bl» 
g->-;wKil 0*3it>*5S«,^^-y/12 0 £:7£je£U 
*©±»c/<^— =^^4*bfc«««SiSWH)t (3 0, 4 
0, 5 0) ^cDMffiSCI-, atMEHQMtKJ:9 , bll 

J¥* s ^#v^m@ie7 o*3±t>'^es^6o^iee$^ 

0 fc^UT«t»V— A' KJR9 0 Sr»j*t«fc«>, 
tflrg»c*3»t5lK^'>-/V' KBt©nBPiG$eH:, ^^.SSt^J 

50 J; *3 /£v , >^jal^^C< > 'f ^^^o 
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[0 0 0 6] 

[0 0 0 7] jWfilJBttSfcfcfctttf 51 " LH.*h7? 
[0 0 0 8] 

[0 0 0 9] rrt'- J:IB«S«Wtt«»-*Stt 
cDBUBSGscWtfcGse/Gsc^, 0.6 A^lT'feSri: 

[ooio] ^c»w«wKftaaab»fflw^^y k 

[0 0 11] A KfflWrtWK«Ai"*E»*IM* c 

[0 0 12] £ b»C «K«»«**rtlW*»fcR»tfe 
[0 0 13] 

[0 0 14] °(*S£^J1) *»WKJ:5ft*«J*«*a 

$ 2 pm«5T»'/-A'l''« (NiFeR) 1 0 &H$J& 

S-f-aiKtfT?, ^j6 5nm<D©M* 5 ^<i5l^^-- 
i/^trffofc. Act. «*^-ry»*ffi<6tWi ( A 1 
OBI) 2 0%^^, h5y^*K«Sit5Wi:l8 
tt5*$a*8 5nm, *W»*«>**fc*JrtSJM# 2 
OnmfcftStSWttn^. Sfcfc, ff$20nm<D 
i&SSttie (NiFeNbf) 3 0, 1 0 nmCO« 



^pspi 1-2 5 431 

4 

(Tag) 4 0, 2 0 nm<omf5.1&&i%)& 

I(NiFeg) 5 0 U7t 0 

[0015] w:, tius?^ ]««*«■ utHL ma 

CMMtCoCrPtK 6 0&»JiU, gfS» 
JUttliiWXbfc*. Nb/Au/Nbfc«@, flBXLfl 
m7 o t $ e>ui, J¥£ 115 nm<Dm.fS.3e -Y y 7 

mimimm (a i obd eo^aiL^^ 1-7? 

fc. £ P>^^rro±icS:$ 2 /imOigB^-zv- KJ^ (N i 
Feg) 9 0 URlfSiO^^ictraiUT^^— y K 

[0 0 16] *SI««!lCfc^5MRA ? Ktt, «4£gf5& 

*5Jt58t«V— ^ KK^WPHGsci OO.Um 2fc< > 
Gse/Gsc**, 0. 6CO*3tX-feS„ 
[0 0 17] 02 li^HJfe^JtO^?' K (a) «ffi8B 

SBS^.v'— /WK^WWPBJ: 19 8 0 nmfiV^jfE^S' K 

(b) ©, 1-7 yjmJffa<Vf&&'ft : fiZ*^'fc 1 l> (DX'tb 
5, ^y V^Y-yy^mX 9*v^*fcB*U;fc*t# 

fc. 0*»e>*>*»5 J: 9t-*^?^©^i' K (a) Ji, &3fc 

-syF (b) ICtfc^T, «*$M&|::*Jft$*a>t>2>a s 0 

fPi 0. 3 n m mt!:ifc7t-7 h y y ?tif\z?}-4=£:ftotz 
30 [0 0 18] ffiffi$Mfcfil-*3tt3B8RV-A' KJBI^H 

Gse t . mmto&mz-ssttz>mfs.i/-/i> kbicoiwpigsc 

©it, Gse/Gsc^mftSMR— ;/ KSrVK ^t5^$!I 

^ 5:0 31-^1-. Gse/Gsc**/h$VMiif ^ o 1 — ^ 
S«®'>t-, Gse/Gsc>6U ~0. 6 
K (Gse/Gsc= 1 . 3) (CM:-^T, 

6. 5~8dB^>Lfc. *sat«t?», &m.m<nnwk 

ftOPSIf-*^. Gse/Gsc$:0.6 £JlT ti-S r. ttS 

40 [0019] $<bt-, *ws««^y K-er*, ie«^jx 

[00 20] (5ttt«l2) H4li, **W»^J:S»J»* 
tt. S«5±«C, T«V-*K« (N i F eJ») 10, 

mfs.*Yv7i&kmt&mSk (a i on 2o&*^ji 

50 iFe/Co, Cu, CoFe, F eMn &m&M.M L 



(4) 



4*BH*1 1-2 5 4 3 1 



(coCiPt» 6 0 vx\ mm<omwz 

JDILfc^ Nb/Au/ Nb^SI, *0Ibm@7 
0 i: L-fc. mux** yzmj&mt&tffigk (A 1 O 

flt) 8 014, HiS0>J 1 ^ H«W©M:4 s o < «fc ? ic^^g U 
fc„ £ ib£Jt<0±lC#£ 2 /im<P±W->— /WKJK (N 1 
Feg) 9 0 fcgtJB L.BM©JW*fc ^1 UTSS^ y K 

[0 0 2 1] 7|s:^lj{g^J{C*5tt2,GMR— Kfc*SV*T 10 

^S«i«P^B»'*5»tS^«l->— A- KJRrofJSJPHGscJ; 9 $fc 
<, Gse/GscttO. 6 T-fc5„ 

[0 0 2 2] *5ll^lcJ:5GMR^jy Ktt, Gse/Gsc 
#1.3 Offi*OGMR^y Klcifc^T, h 7 -.y i|f # 

*U*iW«te±5* h-:?*^ 1 0dBjg'>L 

[0 0 2 3] £<b»^ ^©GMR'sy KtwlS^^y 

[0024] (susey 3 ) ^aMroai^saft**^*: 

O— &#£^Lfc!£WI0&*i% A 1 O • T i C5r£ 

ife#J 1 fc^ Lfc#8sfc. i 9 SSISrKttfcTttS'— A- KIR 
1 0*5£tf, (A 1 OJR) £ 30 

*<D±IC^ &m&m (NiFeNbg) 3 

o, im&mnm nam) 40, tt«u&«t8iM w 

iFeBt) 5 0, *«U5?^ hK«r««Ufc«, /5tSO 

zbi-. &i\m.*m (c 

oCiPtB 4ri»eU^fM^«^*nXUfc^, Nb 
/Au/Nb7 04il, *DIUT«ffit Ufc„ $ fcfc 

•yyi&m& (A 1 OIR) , SMS^— A- Kffll (N i F e 
JR) 9 0£^j£Lfc. £l±<0«5^#S^y Kt L-Tfib 
<. 40 

[0025] j&t-s mfs&mm^-y h'k ut, 3 ^ 

m»A 1 oa^#5i$feiiiiJR£^/£Ltf:3L TttBttt 1 1 
0, 1WS1 2 0J3±U ! 3'f;H 3 0^?)45ill 

hurts' KSfj&fcL-fc. Tifljflsffii 1 0, ±.ummi 2 

0ICI4, ^^ftT'^fiKLfcJRJ?:3. 0 Mm O 

N i -2 0 a t %F e^«rfflV»fc. 1 1 0*3 

^8rC-712/£L.fclR*0. 2 MmOA 1 OSrfflV^f;:,, 
/H3 0l:li, )RJ¥3. 0 ^mOCuSrftfflLfc. TSP 

sinoi jifieaffi i 2 o waatfttesra- u-c«*ua so 



[0 0 2 6] *»WfcJ;31B#H*££fll!««^:y Kt 
»t 5*gT>5 # (3 < > ^M&l 1 -P* t fc)»J^ Ic ± 5 

[0027] mmm 4 ) miesns^] 3 ■c-at^yfc** w 

[0 0 2 8] JttftUBftttttl 4 OKI*, 
0.75T OCo-Ni-Pt -Ta3vg-&75><b/j:5$t 
JfsfSrfflVNfc 4 OttSEfWBl 5 Ol:io 

TlHl3tofgi!j£*t5. K 1 6 0<D%5M<^-zs V<D h 

7'^ "Hfi 2 (i n, s> K«D h 9 y fimH. 1 . 5/z 

m t Lfc„ Kl 6 0 tt % Bftffll 7 O (Cio 

ria<EB»* *VC«*IE»J««E 1 4 0±O h V -y ^ 
% -5 . 8**^ y K160tc J; S |E^H4<S^-ttIE^» 

^ft-§-*aa^i 8 ot'&a^^s. 

[0 0 2 9] «*t^y Kl 6 0 ^fflVfcK^ffi^t^*^ 
[0 0 3 0] 

[in 1 1 **wkj:s««tafita»*i!^s' K<o»f®ia<. 

[0 2] Ki:«*^y Kte*5»"J-5 h5 

[0 3 ] nMU&Ulztstf Z> ~>—;i> KRQMGse t ffiSHU 
{4{l('*5lt5v'— /I'K^PSGscWifcGse/Gsc t\ . 9 « 

m. 

[EI 5] ^9§©«ft»K»S^y K*fflv>fcSE«W£ 

[061 *«WKJ:SIB«W^*(1©*I». 
[0 7 ] ^5fewfiSftigi7L^)*M^ v K©KB HI. 
[^-f-^IftBJ] 

30-ft«m 4 0-#W»tt»« 
IR, 5 0-tt«»^AM. 6 0-MWR, 7 0 - 
«S. 8 0-±«WWS¥t 9 0 -± 

Wz-ZUKI, 1 0 0 — e*«*fitSS6*Bt> 110- 
15^^ y Kffl . 12 0 - 1E»^ f Kffl JL^K 



S, 13 0- 
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16 0- 
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•StftlBftfttt. 15 0- 
•Btft^y K, 1 7 0-8 
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